pain in the lower abdomen, a cvsarean section was performed in the 34th week of pregnancy, for fear that a uterine rupture might occur. A child weighing 1,950 grammes was born, but unfortunately died within a few days from a hyaline-like membrane and absorption atelectasis. According to the co .-netric,m FIG. 3. The removed piece of endometrium FIG. 4. The incision is closed over a glass is sutured in the depth of the incision. catheter.
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pain in the lower abdomen, a cvsarean section was performed in the 34th week of pregnancy, for fear that a uterine rupture might occur. A child weighing 1,950 grammes was born, but unfortunately died within a few days from a hyaline-like membrane and attending obstetrician the entire anterior wall of the uterus was thin. However, there was no evidence of an imminent rupture. Although the wall of the uterus was thin, the obstetrician found the condition to be such that he believed he could recommend another pregnancy. So far the other patient has not become pregnant. Artificial insemination was attempted once but failed. Subsequently the woman has refused any further examination or treatment. In my opinion the absence of a mucus plug in the cervix must have considerably reduced the chance of pregnancy.
The Treatment of Vesicovaginal Fistulas, Including So-called Radium Fistulas By Professor M. A. VAN BOUWDIJK BASTIAANSE Professor of Obstetrics and Gynacology at the University of Amsterdam IN treating vesical fistulas at the Obstetric Clinic of the University of Amsterdam the following points are taken into account:
(1) Prior to carrying out an operation, the site, the nature and the extent of the fistula is determined accurately.
(2) A sound is introduced into the urethra to make sure that it is not obliterated. This may occasionally occur.
(3) A vaginal approach is almost always to be preferred to an abdominal one. A combined abdominal and vaginal operation is hardly ever indicated, except in very large fistulas which are usually the result of radium therapy. I shall deal more fully with the treatment of these fistulas later.
(4) A good view and ready accessibility of the fistula is essential. This is obtained by marked flexion of the legs at the hip (Fig. 1) and a unilateral or bilateral episiotomy.
(5) The portion of the bladder wall surrounding the fistula should not be excised. This would merely enlarge the opening.
(6) The sutures must not be subject to tension. The bladder should be dissected out extensively. if possible so that the last sutures can be made in normal tissue. Suturing should be done at least in two, preferably in three, layers. This will result in the apposition of broad wound surface. Extensive dissecting out of the bladder involves the danger of making other openings. This danger may be avoided by grasping the margin of the vaginal wall directed toward the opening of the fistula with Kocher's forceps and using the latter to hold the vaginal wall tightly over the tips of the fingers. In this way the thickness of the tissue lying between the tip of the finger and the scissors, by which cutting is done, may be estimated correctly. By this method I have always been able to prevent the wall of the bladder from being injured again, even in the most difficult operations for fistulas. Section of Obstetrics and Gyncecology (7) In the event of very extensive cicatrization it may sometimes be impossible to separate completely the bladder from the cicatricial tissue in all directions. A method must then be found of placing the movable part of the bladder wall over the closed opening in the form of a fold. The fold of the bladder wall may be sutured to the pelvic wall in some cases, far lateral to the vaginal wall in others, and sometimes, after the bladder has been dissected out, to the anterior wall of the uterus. When the suture is subjected to tension in an antero-posterior direction the anterior wall of the cervix may be sutured against or in the vicinity of the os pubis, after the vaginal wall has been dissected out at this point or the bladder pushed upward.
(8) In closing a fistula in which the urethra is involved as few vessels as possible should be ligated. Each ligation causes a local necrosis of tissue. Attention should be paid not only to the direction in which the ligatures are applied, but also to the course of the vessels, to ensure that as few as possible of these vessels are closed.
(9) No dead spaces must be left. Dead spaces may be prevented or filled by the following methods: (a) After the skin has been undermined, a pedicled fatty-tissue flap and bulbocavernosus muscle may be cut from the labium majus and inserted in the dead spaces (Martius' method). (b) When the dead space cannot be sufficiently filled by the flap a gynaecological tampon may be used to press the vaginal wall firmly against the subjacent tissue. However, a tamponade is rarely required. (10) When the posterior wall of the urethra is absent and the defect extends to within the bladder, a 15-shaped incision is made and continued on the left and right side to just behind the clitoris. The edges of the wound are undermined. In addition, an incision is made through the anterior wall of the vagina extending from the lowermost part of the U-shaped incision to the cervix uteri. The vaginal wall is dissected out on both sides. A slender N6laton catheter is inserted and the edges of the wound are sutured together around it. The tissue on either side of the orificium internum is sutured together in case it may still include functioning muscular tissue. The wall of the bladder is inverted by means of some transverse catgut sutures in order to reduce the tension on the sutuare of the closed fistula. The newly formed posterior wall of the urethra may become necrotic; therefore it is highly advisable to stitch a pedicled flap of adipose tissue, cut from one or both labia majora, to the suture, so that the flap extends from the orificium urethre to the bladder. This method will almost certainly prevent a recurrence of the fistula.
To increase the effective function of the closing mechanism of the bladder, we usually proceed to carry out a sling operation with fascia strips of the rectus sheath.
(11) The suture material we use is catgut as silk or linen may give rise to calculi; nor should the catgut sutures be allowed to lie within the lumen of the bladder.
(12) When difficult or complicated operations of the bladder have to be carried out, the chance of recovery is increased considerably if the suture in the wall of the bladder is covered over either with peritoneum,an epiploic appendix, or with a slip of the omentum. The corpus uteri may also be used as plastic material. When the corpus uteri is absent, the bladder may be attached to the sigmoid at the site of the suture. 611 612 Proceedings of the Ryal-Sooidy of Medicine 22 (13) A colpocleisis is -indicated only in cases of enormous fistulas of the bladder and rectum especially when these have appeared after radium therapy. It is always possible to close the vesical and rectal fistula separately so that there is no longer any communication between the rectum and the bladder.
(14) There are no sharply defined surgical procedures to be used in all forms of vesical fistula. These must be determined in each individual case. Frequently various methods will have to be combined.
(15) When the bladder is injured in the course of an operation, this injury must be closed immediately.
A fistula may'also be due to necrosis of tissue. 'An operation may only be performed when all necrotic tissue has been shed and the inflammation with which it is always accompanied has disappeared. This usually occurs within three to four months.
When an operation for fistula has failed one should also wait for three to four months before making another attempt.
Pre-operative treatment.-Infection of the genitals and of the surrounding skin should be prevented if possible. Sitz baths and irrigation with slightly disinfectant fluids may be employed. The state of the urinary tract is of great importance. Pyelitis must be treated. Fistulas are always associated with a more or less severe cystitis; when it is not severe no pre-operative therapy is required; when the cystitis is accompanied by a rise in temperature or pus in the urine, the operation must be postponed until the-patient has recovered. We start with intramuscular administration of 400,000 units of penicillin daily one day prior to operation-and continue this procedure for at least a few days post-operatively.
PROGNOSIS
When the closure of the fistula has not been preceded by unsuccessful operations, prognosis is almost always favourable. When a previous attempt has failed, it will be less favourable. Each unsuccessful operation is followed by the appearance of cicatricial tissue, while the opening is usually enlarged as well.
Essential conditions for fistula operation are: (1) The site of operation should have normal tissue.
(2) Adequate blood supply to the part. (3) Absence of tension at the sutures. (4) No infection in the operative field.
According to the literature the prognosis for extensive radium fistulas is very poor. Post-operative treatment.-For an operation wound to heal properly the wound surfaces should always be immovably united with one another. Therefore the bladder must not be completely filled. This is prevented by using a catheter i demeure, left in position for eighteen to twenty-one days. However, an indwelling' catheter has this drawback, it always acts as an irritant on the wall of the bladder and its use is frequently accompanied by the appearance of cystitis. This is not usually severe, however, and as a rule it has no effect on the healing of the wound. The intensity of the irritation will also depend upon the substance of which the catheter is made. Experience has shown that glass catheters are far less irritative than rubber catheters. We employ Skene's "horse-foot" catheter. When the urethra itself is involved in the fistula a slender indwelling N6laton catheter is used.
The catheter must not become clogged. Rather no catheter than a clogged one. When there is no catheter the patient will be able to urinate spontaneously as soon as the bladder has been sufficiently filled. When a closed catheter is lying in the bladder this will often be impossible. Blocking of the catheter is mainly due to the precipitation of urates. To prevent this we irrigate the bladder every two hours with 10 to 20 ml. of fluid. This fluid consists of: 
4-37 grammes
Distilled water per 1,000 ml. Another precaution is to keep the urine acid. This will prevent the precipitation of phosphates. The nursing staff should see to it that the catheter runs freely. In my opinion it is advisable to leave the catheter in place for longer than the usual ten-day period. The catgut will have dissolved about the eighth day, and at this time there will be far more danger of distension as the result of an increased tension of the bladder than in the early post-operative period, when the catgut is still solid.
Sometimes the woman is advised to lie face downwards to prevent the urine from coming in contact with the suture. There never is a vacuum within the bladder, however, so the entire wall of the bladder will be in contact with the intravesical fluid and therefore it is useless to recommend a prone position. In our clinic all the patients lie in a lateral position to prevent the appearance of a thrombosis. We believe that pressure on the calf (dorsal position) causes closure of veins, resulting in anoxiemia, changes of the intima and thrombosis. Finally, we urge our patients to take large quantities of fluid, as concentrated urine will be more liable to give rise to precipitation and therefore clogging of the catheter.
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Section of Obstetrics and Gyncecology 613 As far as the results are concerned, all the fistulas have closed anatomically. All patients with vesicovaginal fistulas, in whom the sphincter vesicae was unimpaired, have also shown a functional recovery. The results of operations involving the sphincter vesice are shown in Table I . Marked improvement 6
In one case there was intense fibrosis around the urethra.
During the early years I did not employ the sling operation (Goebell-Stoeckel) as an additional routine procedure in the urethro-vesico-vaginal type of fistula. In the 7 cases in which this method was used 6 patients were cured and one was much improved. The youngest patient on whom I have performed an operation combined with the Goebell-Stoeckel and the Martius' procedure for absence of the urethra with a defect extending up to and into the bladder, was 9 years of age. There was a complete recovery, both anatomically and functionally.
FISTULAS DUE TO RADIOTHERAPY
The prognosis as to the result of treatment of fistulas due to radiotherapy is far more unfavourable than that of fistulas due to other causes. Radium may cause tremendous destruction. We have operated on patients in whom the entire posterior wall of the bladder and a considerable part of the anterior wall of the rectum had disappeared (Fig. 2) . In recent years 12 patients with radium fistulas of bladder and/or rectum were referred to us for treatment. Frequently it is impossible to dissect out the bladder to such an extent that the fistula can be sutured in a few layers without tension. The tissue is very stiff and the fibrosis involves all the tissues of the pelvis. In the case of a small fistula, the surrounding vaginal wall may be dissected out extensively, so that broad wound surfaces may be sutured together. When there is a large fistula, this will be impossible. So far I have, however, always been able to dissect out the bladder, or the rectum, or both, to such an extent that the edges, although subjected to tension, could be sutured together. For the wound to heal, tissue will also have to be applied to the suture as plastic material. 
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The best will be to use tissue lined with peritoneum. What type of tissue may be employed for this purpose?
(1) The corpus uteri: If the uterus is still present, the pouch of Douglas or the space between the bladder and the uterus may be opened and the corpus uteri drawn into the vagina, whereupon it may be sutured to the bladder or the rectum or, if necessary, to both. In the latter case hardly anything will be left of the vagina. Whenever I have used the uterus as plastic material, the cervix was scarcely movable owing to the marked fibrosis of the tissue. To prevent the uterus from being again over the suture, we have sutured the fundus to the levator muscles and in the tissue of the perineum with strong catgut. The skin of the perineum is then drawn forcefully inward. With this tissue the portion of the rectum situated distally to the fistula will also be drawn slightly upward, while the proximal portion will be drawn downward with the cervix uteri. This will slightly reduce the tension in the suture of the fistula (Fig. 3 ).
In mucosa of the anterior wall of the bladder.
Omentum.
Rectovaginal fistula. (2) Sigmoid and appendices epiploicm: When the intestine is unimpaired, a fold of the sigmoid may sometimes be drawn slightly downward and stitched to the suture of the bladder. old .614
25
Section of Obstetrics and Gyncecology 615
(3) The fundus of the bladder and the anterior wall of the sigmoid: In the patients treated so far I have always been able to mobilize the fundus of the bladder and the anterior wall of the sigmoid to such an extent that they could be stitched as a fold over the suture (Figs. 4, 5, 6, 7) . The fundus of the bladder may be mobilized by transverse cleavage of the peritoneum between the bladder and the anterior abdominal wall at laparotomy and by bluntly severing the bladder farther downward from the pubic bone. In addition the peritoneum and the subjacent tissue to the left and right of the Bladder. bladder must be divided. In view of the marked fibrosis of the tissue great caution should be observed with regard to the ureters. The anterior wall of the sigmoid may be mobilized by cleaving the peritoneum to the right and left of the intestine. Cleavage of the connective tissue below the sigmoid should be avoided, as the blood supply is considerably reduced in irradiated tissue, and the sigmoid may become necrosed. (4) The omentum: The omentum always provides suitable tissue for suturing over intestinal sutures and for suturing over tissue deprived of peritoneum. The problem is to draw the omentug so far downward, that it may be introduced extensively into the vagina. This may be readily done when the omentum is divided transversely, parallel with the transverse colon, care being taken that some large vessels are still left to ensure the blood supply. To prevent ileus, the margin of the 616 Proceedings of the Royal Society of Medicine 26 omentum should be sutured laterally to the peritoneum of the anterior abdominal wall. In fistulas of the rectum a colostomy is performed a few weeks prior to operation. We have often simultaneously employed several of the methods suggested, e.g. suturing over with the fundus of the bladder, with the sigmoid and with the omentum or with the uterus and omentum. When these methods are used, the vagina becomes obliterated. As the vagina will have in any case become a useless organ, it is advisable to fill its retained portion with pedicled adipose flaps cut from the labia majora (Martius' method), over which the vulva is then sutured. The prepared flaps of adipose tissue may be placed in position under the skin (Figs. 8 and 9) . The greater the quantity of tissue filling the vagina, the greater the chance of closure of the fistula. Penicillin, streptomycin and, if necessary, a sulphonamide are applied to the wound cavity. Intramuscular injections of penicillin and, for a few days, of streptomycin as well, are given during the healing period.
In my opinion the greater part, even of the very largest radium fistulas, may be closed by the method described. Among the 12 patients with radium fistulas on whom I have operated there was only one, a 78-year-old woman, in whom a small vesical fistula persisted (Table II) . Initially I believed that in very large fistulas, the bladder and the rectum might be separated more readily from the abdomen than from the vagina. This has proved incorrect. When proceeding from the abdomen, the boundary between the bladder and the rectum can no longer be determined. Nor can this be done when the tip of the finger is introduced into the vagina by an assistant. I have not come across the method I have described in the literature. This procedure may be regarded as a useful addition to the methods used to close fistulas due to radium therapy.
